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FIG. 2 



( START Fiber Rendering Processing } 
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P1 



Display MR image 



P2 



^/ Specify ROI or volumetric ROI on MR image / 



P3 



P4 



Generate regular grid points in ROI or volumetric ROI 



I 



Define positions obtained by randomly moving grid points 
as tracking start points 



P5 



P6 



Select one of tracking start points 
I 



Perform diffusion tensor analysis on tracking start point in 3D 
image data collected by diffusion tensor method to determine 
direction of principal axis vector, FA value, and eigenvalues 



P7 



-I ^ 

<^ Any neighbor point along direction of principal axis vector? 



P8 



yes 



Perform diffusion tensor analysis on neighbor point in 3D 
image data collected by diffusion tensor method to determine 
direction of principal axis vector, FA value, and eigenvalues 



P9 



^ FA value < Threshold? y > 



yes 



no 



P11 
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no 



Save from tracking start point to last neighbor point as one fiber 



P12 



Any tracking start point not selected? ^ > 



yes 
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FIG. 3 



P14 1 1 

u-^ Produce image of obtained fibers as viewed in desired view direction 



P15 



Define opacity at tracking start point as X 0 ; Set 
Xn + 1 = FA n -X n . 

where X n + ^ represents opacity at neighbor point on one fiber, FA n 
represents FA value at immediately preceding neighbor point or 
tracking start point, and X n represents opacity thereat 



P16 



P17 



Define display color (R,G,B) as : 

R:G:B = 1 : X2/X1 : X3/X1 
where \1, \2 and \3 represent eigenvalues at neighbor point 



Display image of fibers using opacity X and display color (R.G.B) 

( f~END ) 
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FIG. 10 



START Fiber Rendering Processing ^ 
Q1 ' 



Display MR image 

Q2 I — — —7 

Specify ROI or volumetric ROI on MR image / 

Generate regular grid points in ROI or volumetric ROI 

Define positions obtained by randomly moving grid points 
as tracking start points 
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FIG. 11 



Q5 




Q6 



Select one of tracking start points 
I 



Perform diffusion tensor analysis on tracking start point in 3D 
image data collected by diffusion tensor method to determine 
direction of principal axis vector, FA value, and eigenvalues; 
Define principal axis vector as tracking direction vector 



^Q7 



< ^ Any neighbor point along direction of tracking direction vector? 

yes 



Q8 



Perform diffusion tensor analysis on neighbor point in 3D 
image data collected by diffusion tensor method to determine 
eigenvectors, FA value, and eigenvalues 

I 



Q9 X FA value < Threshold?^ 



yes 



Q10 



no 



no 



Set 

_ X1 (e1- di) e1 +X2 (efrdi) e2+X3 (e3 di) e3 
i+1 " |X1 (e1-di) e1 +X2 (e2 di) e2+ X3 (e3 di) e3|' 

where XI, X2 and X3 represent eigenvalues at neighbor point, e1, 
e2 and e3 represent eigenvectors thereat, d i+1 represents tracking 
direction vector thereat, and d , represents tracking direction vector 
at immediately preceding neighbor point or tracking start point 

I 



Q11 



Save from tracking start point to last neighbor point as one fiber 



^ Any tracking start point not selected? y X vS 
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FIG. 12 
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w Produce image of obtained fibers as viewed in desired view direction 



Q15 



Define opacity at tracking start point as X 0 ; Set 
X n +i = FA n -X n . 

where X n + 1 represents opacity at neighbor point on one fiber, FA n 
represents FA value at immediately preceding neighbor point or 
tracking start point, and X n represents opacity thereat 



Q16 



Define display color (R.G.B) as : 

R:G:B = 1 : A2/A1 : X3/X1 
where A1, A 2 and A3 represent eigenvalues at neighbor point 



Q17 



Display image of fibers using opacity X and display color (R,G,B) 
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FIG. 14 
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FIG. 16 



f START Fiber Rendering Processing ") 

1 

Q1 



Display MR image 
Q2' , I 



Q3 



Q4 



Specify start ROI or start volumetric ROI and end ROI 
or end volumetric ROI on MR image 

I 

Generate regular grid points in start ROI or start 
volumetric ROI 

Define positions obtained by randomly moving grid points 
as tracking start points 
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FIG. 17 



Q5 




Q6 



Select one of tracking start points 
I — 



Perform diffusion tensor analysis on tracking start point in 3D 
image data collected by diffusion tensor method to determine 
direction of principal axis vector, FA value, and eigenvalues; 
Define principal axis vector as tracking direction vector 



Q7 



<^ Any neighbor point along direction of tracking direction vector? 



Q8 



yes 



Perform diffusion tensor analysis on neighbor point in 3D 
image data collected by diffusion tensor method to determine 
eigenvector, FA value, and eigenvalues 



Q9 



Q10 



FA value < Threshold?^ 



yes 



no 



no 



Set 



_ X1 (e1- di) e1 +X 2 (e2- di) e2 + X3 (e3- di) e3 



d — 

i+1 " |X1 (e1 - di) e1 +X2 (e2di) e2 + X3 (e3 di) e3f 

where X1, X2 and X3 represent eigenvalues at neighbor point, e1, 
e2 and e3 represent eigenvectors thereat, d j+1 represents tracking 
direction vector thereat, and d f represents tracking direction vector 
at immediately preceding neighbor point or tracking start point 



Q11 



Save from tracking start point to last neighbor point as one fiber 



Q12 



^ Any tracking start point not selected? 
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FIG. 18 



Q13 



Decide whether obtained fiber has intersection with end ROI 
or end volumetric ROI, and select only if it has intersection 



Q14' 



Q15 



Produce image of selected fibers as viewed in desired view direction 



Define opacity at tracking start point as X 0 ; Set 

Xn + 1 = F A n'Xn' 

where X n+ represents opacity at neighbor point on one fiber, FA n 
represents FA value at immediately preceding neighbor point or 
tracking start point, and X n represents opacity thereat 



Q16 



Define display color (R,G,B) as : 

R:G:B=1 : X2/X1 : X3/X1 
where X1, X2 and X3 represent eigenvalues at neighbor point 



Q17 



Display image of fibers using opacity X and display color (R,G,B) 



Q18 



Calculate and display M_Value that is total sum with respect to all 
selected nerve fibers: 

M_Value = XX1FA/L 
where X 1 represents first eigenvalue of diffusion tensor of selected fiber, 
FA represents FA value thereof, and L represents total length of fiber 



( END ) 
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FIG. 21 



( START Fiber Rendering Processing ) 



P1 



P2 



Display MR image 
I 



^/ Specify ROI or volumetric ROI on MR image / 



py 



Generate regular grid points in ROI or volumetric ROI, 
and define grid points as tracking start points 



P5 



Select one of tracking start points 



P6' 



I 



Perform diffusion tensor analysis on tracking start point in 3D 
image data collected by diffusion tensor method to determine 
direction of principal axis vector 



P7 



<^ Any neighbor point along direction of principal axis vector? 



P8' 



yes 



Perform diffusion tensor analysis on neighbor point in 3D 
image data collected by diffusion tensor method to determine 
direction of principal axis vector and FA value 



P9 



^ FA value < Threshold?"^ 



yes 



no 



P11 



no 



Save from tracking start point to last neighbor point as one fiber 



P12 



Any tracking start point not selected? ^ > 



yes 



P14' 



no 



Produce and display image of obtained fibers as viewed in 
desired view direction 
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FIG. 24 
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FIG. 25 




View direction 



FIG. 26 




View direction 
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